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P N ^ 1^1^ 51^ ^ il^v ?!t ^ 6 o 

[0 0 0 4] ID 8 (:±. \f^^^<07f}^^V^UW^M:n<0—m^n^ 

-rm^Mx^^^ m^vrr^s o i am^mmm^-xh^ 

7jfa> —^?jti7j5f^^KIS'lr 8 0 2li h^>v^;;^'jE^. 8 

0 3 ii^^-f T^?l/E. 8 0 4 fifff5>=^ >^-T-*>'-'>. 80 5 
fihy>v^>^^> 8 0 6 r;^m;iE. 8 O 7 CitiS 
in. 8 0 8 fiy ir :y h x-r :yf-. 8 0 9 :y h ?l 

8 1 oil hy >'>?;=^'i?. 8 11. S\2nmn. 8 
13(Utft®^. 8 1 4 y :/yiHlgS. 8 1 5flA/D 
10 g?m§§. 8 1 6 lllfi^lH]?^. 8 17fl7<^-!J. 8 18fi 

i^iliM^. 8 2 1 (in V'r'V-'i-. 18 0 1 ti^yjcflimj^C . I 

8 0 2 ny<^r^m9it. i s o 3n'k>''^j'mMxh^o 
[0 0 0 5 ] 7.r^u —-ii^mtfi^^^^B'ir so m y y 

8 0 2 00^^ y^izmm^^tiXio^) . ir ^--U-fiJ^lc 

1 8 0 '^f/^m-l^o w^O'lr >-i^f|;i)tc I 8 0 3il. Iff^>^ 

v-r-'v-'^ 8 0 4 ^^^(t:'^*?!:^?^ \ 8 0 1 t by >i^y^^j 

8 0 5. /<-f r;=^?l/E8 0 6 . ft£j7L8 0 7 
^"MMiMlBimzJ^ *9 ^-x.(btta^<-r r>^?li?fc i 8 o 2 i: 

:y h ;^ ^ 8 0 8 J: 1 nnj^/^JljyrS*/:) y >;/ h JWfNJ 
y ir h ?1JE 8 0 9 (ommz y 'ir :y h ^ ^'t 5o tiSj/L 8 
1 1 . teln 8 12. h yl^i>y^^ 8 1 0 (± F F T Xmr& 
^ii^y-y^y:^^ 9\Emxh . I^5>^ >-rV''i' 8 0 

[ 0 0 0 6 ] u — mm^y^-^ y-^)- 8 0 1 COfi!^ (75 

-'i- 8 0 4 ^^^^(D^jcfirl^jfi 18 0 1 fj>^m^\cx ^) iifj:^ 

ftd^j. m^A^^^^r^y-^rs 0 4comfiLmtf/'ith-:>^. f 
30 PN/p^ca. r CO F p N^-irtry-;=^:7;*- a y tHjif^m 

;/jlll^it'^^^8 1 3. ^ y>y''\Bm8 l 4^,|1T. A/O 
g^l^^8 1 5{;iJ: «:) mWisim 8 1 6 
J: ^-i-y u-^cofgv^^fjfjj y ^- y 8 1 7 tcife 
"yi^ti^ y^y 8 1 7 dffet) iz^^tt/tr-'^fi. r-iu- 

-v^>'^[H]Sg8 1 8 1^ J: t9 ¥i^(b^^tT9o r-^U-v^V 
^[Ellf§8 1 8<DmtJ^D/ A^mr.8 1 9 {;i J: T -v'^ p 
^fS-'^l:i^mU. ift|'ffil^8 2 0 Xy^- hV^yy /i.-:7' 

(^y-r ^-^H^ii^gu. v^t" V 'j^ 8 2 1 L. ^<^r;^ 

mWz 8 0 3 t:ij^l;'jn U. y -< — V^^ y ^ fli'JW^tT '3 o ^<0 
40 X.^ i^L^^m-^. p y - ^ i^7;^r^:^l-ISi-ir 8 0 1 cDl-L^^n 
fiSRi3(0(ibo^tc;^;u. ^MTx?liiF8 o 3^'^-fb^ 

[0 0 0 7 ] 

[|§M;]/;S/5f^.ftLj: 3 <i:i-6f^S^] ±a!or)J: p 4^t^f5l$(/:) F 
P N m IE iHl SS X* tl . D y - ^ ( c ijtc 4^ 5 ?Ti rc ^ f lifJ W -6 
?l/£t^F PNffiiE-ft-^^:7^- K/^:y>x LTl^^r, F P 
NffiiEft ^ 6 D / A ^ 1*^(7) m y ^ iH] 
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^ CO /c i6 K ^ L iHi (o tu J ^ ^ y X -e f b r 6 ^ ^ ^ 7i ^ 

[0 0 0 8] :^mm(D^{}^i^. /J^$^^[H]ffSm-tllX% F P 
[0 0 0 9] 

:^j^m^mi-^w^^!k{cmAEmt [^xm-jji'^m -jj m e m. 
t^mx.x\^^^. 

[0 0 10] mim^^-mf}K m{¥mikmi-(Dm^(Dy< 
i^xib^xi,x< . mmm^m^~'o:>m^-o:>y<^ T :^mtt 

[0011] T :^mm^Bm\m^n. 'zmit^T:^^^^ 
R - 2 Ry y-mmmoxrj::^ 4 y^-mxmm^iixi, 
10 0 12] ^/c. mmmmnfM^mmmmmx^'ox 

mm^^mni.. ^)^' ^ - ^ m ^ o ^ ( c j: o t iie 

NtfljiE^ fr 7o 

[00 14] r (OffllEA-^TMi. 'fi>^/i^f—i^xh^ 

I 103=r lOl + l 102 

110 1 : m&y^^-r ^'i}- 1 1 3;^f^^(^«t?i?i^ 

110 2: y<4 r y^mimm^m i o o o f)^hco^<^ r 

110 3: iT^xi ^—'^m^^^VU-^^^^'^y \ 0 l(^^:^x6ir 

F E T 1 14. mn 1 1 5 xmr^l ^ix^y — y^y^r^'y 
iHlff^ii. f55>^ 1 3(Dmtegg(b^m;/:?i-^. 

[0 0 1 8 1 <!fcic. 1 (;o[Hi^fSS/Jft^-o(.^T. EltSJ-S:# 

-rmrmx^^ . (a) (ii^^mu[Hi»gai;/j. (b) 
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F p NtfljiEft-^ic J: i9 , r yfmmmm^<Dfkmx^ 

\ji^y4 y ^-T-W «9 }$^;^F P N trtjjl£^fT9 Ztf/-X'^ ^ 

m\B]m\zD/A^i^mm^^tcM'X\^'^^fti^:>. Vit^&\<D 
ct 3 4^ i)c ^ w L 0 ffs ^ {-xm \cm n hMtoXA 'M^m^j: 

[0015] 

xmm^m^.Lxmmir^o m i n^mm(om i (omht 

[gIt^|3^?F-i- 1 0 1 ^l7Ko^-^^j!J7:^i-^^t-lt'lr>■^;^. 1 0 2(^ 

V y iy\>y^ ^ i o 3 vx^^-i r yW^. i o 4 h > 
v^x^. 10 ^^x^<4T ym^. 1 o 6 fiiiSfnfM^, 1 o 
l\Xy^ y'l-m. 1 0 8(^a:i;'j-7'i/^/i/r'— -i?. 10 9 
(IF p NtrtllE;^ ^ y . 1 1 0 fiy 1^:7 ^/^/^;?^;. iii 
\X')^yVy4y^. \ \ Z\X') -^y Vm.m. 113f-i 
fl5>='>'f" ^ 1 1 4f^FET. 1 1 5(ifl£Jn. 1 1 

6 fii^^/ii ufEiff^m^'j. 1 0 0 0 fi^^^ r ;=^Ti;jrcffi^lH) 

i'^? 1 0 0 0 0 \XM^\\\ LlHlI^. 110 1 (l/^fiTlli^fc. 

I 1 0 2 (1/^^ r ^?li5f£. 1 1 0 3 fl'ir v-f-fif^-efe 

So 

[0 0 16] HI 1 7t5;5i|iM(;:)j^lf^^fitDirc 
^thi u[H]»§ 1 0 0 0 0 \^^\^^x. Wif^^^'f^'-^y 1 1 3 
(1. y ir :/ h / Vi-^ 1 iQ^'oX-0*')^y Vy^ i 
1 J: y y hTl/j£ 1 1 2 V ^i\y>, 

^"^mmvmMiy^^r \ 0 i{c(l. Vy-^'Jy-^ 1 
0 2. /^-f r;=^.m/3£l 0 3trj:t). [ (^Mr;^?lHi 

0 3 - ^V-v^;^^ 1 0 2 60--^—^ • rc ^ y !PV^WiIz) 

So r (7:>ir >'i^^i5^(-i. ^ >-v^;^-i^ i o 4 . ^^^Ty 

m& 10 5. ftSinfl^ 106. y^ V 107/;^ ^ W/iic 
^ixS^M r;^m?^£.tl:].^|Hl{f^ 1 0 0 0 tc J; <9 -^-;^(b^-LS 

r;^?E-i?fc 110 2 ^^15)-^ >'7"'>^-';- 1 1 3 t-h<iy}^i 
?lfi^5^e i l O i ;;»^b«/iic^;ixTt-:5 1) . cks^t^o J: 9 Ci^i" 

[0017] 

(1) 

40 V^^^l^y. (d) \X\^ \>nmiE^^') (D\^f}^'y^ 

7r>i^1i^;i3clgir'fc t? . El'l^t^-^ 3 0 1 (^7K¥ >:7 h \^':yy 

3 0 2(i2rei^'>>^ i- \^iyy -9 . 3 0 3f^7K¥AN 
D. 3 0 4 (iHiEAN D. 3 0 5 (i7K¥X ^ 3 0 

6 flUliE^^^ 3 0 7 (i7K¥fS'^B-?IS> 3 0 8 fiHefi: 

\B^-Wk. 3 0 9(l^ififfiy-;^^^ 3 10fl/Kn7(- 
^.311 fii?>^-y-tU;'jT'foSc 

[0019] 112 (c)(Dy-if:y i i o ooo n 

^yiliiTCl. Igl2 (b) (0 7Ka7*--3?iS^7://^^h;|Slir>-ii-l 0 1 
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v-lM 0 1 mS(DX oi^mp^^ii. 
5Iiv^:7 h Uv^;^^ 3 0 1 . m\M.>'y h i-'i^:^'^ 3 0 2 ^ 
7|c¥^-i' :y^3 0 5. afeifi;^^ :y^-3 0 6 J: 
;ii)li(i>:ilHR^:^X'5. 1112 (a) (Dm^liiL^^m^J 1 1 
6 (?)?|^jr^lilll. .f|f5>:=i 1 1 3(Dm&^it^7j: 

113 co?l;{i(^ y 'ir H ?i;iE l l 2 ct^tK^^Ic U -Ir >;/ h ^ 
Vl=VR-(1101-t/C 
Vr : V-ty hfg/ifc 112 

110 1: m^j^^ 1 1 3 (Djikmm^rt 

t : ^a5)-0#fl^] (y ir :y h^^^ y ^- 1 1 1 F FilVIPri]) 

c 1 : m^^>"f>'^^' 113 (7)-^m 

0 5. ftSlnfl^l 0 6.^^ y^-mi 0 7^5fc6^^CO^ 

#*Dj:ti^4^ri (S|J-^^Mr;=^?lyS 1 1 0 2^'^—'^) (Dh 

-6^> II^:=i>'7='>'i^ 1 1 3<DMmM)fc 110 1 /O^-S-^^ 
ai^X'|^/^6/c46. i^^aj L[Hlff§tLl;'j 1 1 6(7)tU;'JTllE 

[0 0 2 1 ] '\r:^'\}'(D^mih^^n 
InfERB /P(if:)0l/^TI^T 1>. m^7f^>'y'y"^)- 1 1 SCO 

;^/jr?l:?ll*5^ I 1 0 1 ^i^^ — AiEi^^lt 5 i: 9 i-. (?D^tU^(:i 
>?J-fc; U /c ir V't^ (OffitrC fi' ^ o # 7=-'" -i? ^ SStti^ 5 F P 
n=l ogX/1 og2 
X- (AR • V e • t ) / (DR 
AR : ir ^-i^coffilnftRB t-^ti" 6 ^ o ^ (Of ij^ 
V e : h ^ :/>^;=^^ 10 2 (Orn ^ y ^ 
t : fI:»'P#rBT (y :y h^^ 1 1 1 (DOFV^m) 
DR : |jt^tUU(Hlff^(OD L->>? 
C 1 : 1 1 3 (D^m 

Rb : ^l^'^)-(Ot&^m 

AR= 10%. V e = 3 V. t - 6 O s . D 
R=2V. Cl==20pF. RB=3kQcOD^, bit 
iSnfl. 7. 2 8 8 ■■^^.^fy. S h \ ly^AifA'S^^^t^^ 

[0 0 2 5] r CO/W r;^?llj?^^05fi^[H]SS 1 0 0 0 ^/flv^ 

fcF p N^f|]iES'J^1^^-o^^T. mm^0W'. x^xmrn-t^, 

o y — ^^iHeji-i^^l-i^ir 4 0 2 h ^ >'v?;=?.^. 
4 0 Sti/^-Yr^^/iE. A 0 AnVy ^ 4 05 

{l/<-f r;=^ 406a. 406 b. 406c. 40 

6d(:ift^ln. 407a. 407b. 407c. 407d 
H^-f:y^, 4 0 8titU;'jX':/^/l-7^-^. 4 0 9 F 
PNMiEp<^y. 4 0 0 0fi/<-^ T;^?l?jttffiS[H]SS. 4 
0 6 OdtfeKW. 4 0 7 0 1^^ y^P. I 4 0 1 ll*jt 
n.n.^i. I 4 0 2fi^WT>«.m^> I 4 0 3 ir V-iMi 

[0 0 2 6 ] 4 O 6 0 ti. mii 4 0 6 a. ftS^a 4 
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e 

ix. yir:y i o /j^ O F F JVinH t- II. ffl5>^>^ 

1 1 3;5-tp<o;iim?ii7ft 110 1 r :^m.mvi 

^[USS 1 0 0 0(cj: i9^-;i^H6/Mrxfgi^ 110 2 
tij-^-x2 ;^—^m-M9VU-^>"^y 1 0 1 tci7fcix6o 
[0 0 2 0] c -c. rc^UJ LliUff^JMl;'; i i 6 <on\f)n 
/3EV 1 (i. 

(2) 

NtfljiET^^y 1 0 9 /0^^(OjliR^tl/c#li!Ii^lC^t/^& L/c 

10 1 0 8 -c. r ^m'<k\\m\^\u i 

0 0 0 (0;=^^ y ^-fp 10 7 ^ itii^ u. m,\Km- 10 6 ^ y/j 

^r;^mi^ 110 2 ^mt^M'^o 
[0 0 2 2 ] mi (DmM(r}jmBXi^. f p NtiinE^ ^c- y 

1 0 9 (7:)tU;'jx 1 0 b i t (7Pti^^ 
-f^>l<h UT^T^LX^o "9 . ^(/^/ci^^ffilnP 1 0 6. ;=c.^y 
^*f'M 0 7 ^4 b i t 5>X/T^U-C^^6o 

[0 0 2 3 ] ^[l^(0 F P NtftJET* ^- y 1 0 9 (OiU:fjy'^i> 

20 ^/ux-^ 1 0 s^xv^^<^r:^igmMm^'d^.i 0 0 0 

(Oh i tSfl. b i tSc^n. F P N (05>i5? -ft ^ X ^ i~ 
[0 0 2 4] 

(3. 1) 

' C 1 • Rb ) (3.2) 

0 6b. 4 0 6 c. teM 4 0 6 d xMrA ^ n. ^^'L 

h <D\^mmt,. tl^ln 4 0 6 a (OtL^^yidt ^ Rt-^'^t. tl£ 
in 4 0 6 b 2 R . ffiK 4 0 6 c //^ 4 R . mti 4 0 6 d 
30 if^S\\(DX'^\^2]^it<Olt^\'A-\-yfA^i\X\^-^^. ^/c. 

yf-l^-A 0 7 0f:i. -/f-4 0 7 a . :y5"-4 

07b. y^-^ y^- 4 0 7 c . y^- A 0 7 d Xmr^ ^ 

ix. m\^miiA 0 6a. tL^4n4 0 6 b. m%A 06c. 
ft5:jn4 0 6 d |;lt^^^nTV^6. y^-(00n/0 
F F ^lifJ ^ F P NffiiE;^ ^- y 4 0 9 co 

Ihij'ri^-^J^'f—'!^ 4 0 8 xfe . 

4 0 8 (OM S B COv^— ^/^/'j^^^-f :y^- 4 0 7 a (C. MS 
B - 1 (D^'—-^W(fA:^^ y f-4 0 7 b tC, M S B - 2 (?:) 

y^"— -^i^/^/j^p'^-r y^-4 0 7 c t;i. L s x^o:^T'~ t^miA:^ 

40 ^ y^'A 0 7 c\^mtvt^ixX\^^^. ^ (7^ J: 9 lwW/iici~ 6 
:LtX. hyi^i^y^'i^ A 0 4 icJg^^^n^^^miUnfit/j^ 
fli^ t^lcfc 6 ir >- -y- CO te^^c f^' ^ o ^ (O -7'- ^ ^ o F 
PNWll£;^^y 4 0 9 (oai;'Jv='>^^/^"z'— ^ 4 0 8{;iJ: 
'^fti U. Vdd^ H ^ ^- v^;^^ 4 0 4 com ^ i/ '^fHimOi 
<t-e-^;ib^x5?lJEE/j^ej%±i-6/>-< T>^.mi5S 14 0 2 

[0 0 2 7 ] c^r% r ^nmim^^ A o o oo:) 

Mrm'}^JimW'^^:^X^^. V|)u^ H ^ >"^^^ 4 0 4 
(O^^ :y -3?RI](0?i;£^V 2 tt£int!¥4 0 6 0 ^tiVf 

5(? -5 ftSIn 406a, 406 b. 406c. 406d 



PNtf1i2£7«^y 4 0 9 (Om:fd'fi^'^/^'f~'^ 4 0 8 COM 

miKm) vh^m^n. /wr^mjsi 402*^. (v 

2/R) 0O?lSfc/ji^;ix6o ^/c. FPNtfliJE^^y 4 0 

9 cr)tB;^J-r >^^>'^X — ^ 4 0 8 CD L S Bffi^CO-r — ^ 
^^^^^fj y ^-4 0 7 d CQ^3fitlH/tri) 

(-i. /^-f r;^?l-iJfc I 4 0 2fl. (V2/8 R) (T^fii^^^Ii^ 
^;^^'6o F P N fflilE;^ ^- U 4 0 9 to tB;'Jx 

yUT^— ^ 4 0 8 COifeTO b i t ^^^^J (X-f >y^-^4 0 

0 2fi. (15V2/8R) (OmMf}*^i^^\6o Z(OX'? 
(C, F P Ntrt!lE7< y 4 0 9 v^:^'/l-7=''-^ 4 0 

8co4^jg(;i J: (9 . T :^mm I 4 0 2 ^m^X^ . M 
;tf^. MS Bt@^(O^WT;=^fi^ I 4 0 2 ^7Ko 7* - 
*Sy*^f^i®ir>'t^4 0 1 cDtiSfcifif Rb coii^J^ftoD^Fjc-aD-r 
/<^r;^?lv)fcfi:t:i^"^ux4b'tt(^. FPNtrtiiE^^y 4 

0 9 cotU^JT^v^^^'^^ — ^ 4 0 8 {cx D . ^WT;=<.?1Sc 

1 4 0 2 ^^(D^^i^m^mm\zm^l^^•^-^:l tf^x^ 

10 0 2 8 ] ^/i*-^. i'fh-o^mmBm\B]^4 

0 0 0 7\ivi ;A --^mTfr^^m-^ 4 0 1 ODffiblffiR 
4 0 3 ^i^'&ilj^-CiSoTl^T r 14 0 2 

ffi^=»>"T'>i^4 1 3 ^-p5(D*i?l:Tl;?jfc I 4 0 ifi— ^tr 
f^/c;^^^« ctoT. ©I^m L[HlSSm;':?T-(7:)F PN^i^fEM 

1503=1501 -1-1502 + 
15 0 1: ffl:^>:=i >'^r>'^r 5 13 ^ (DijcfgTl??^ 

1 5 0 2: /^-Y r ;^mv5fctP^iHi2^ 5 0 0 0 7ii^6co/^-f r 
1 5 0 3 : p ^ - ^E? ^^^^f>il§iir ^-ii' 5 0 1 t:i^?^^x6ir 
1 5 0 4: 7^m)J^iW-^\B}^^ 6 100 ^ (O^'^-T T ^ fE'^ 

m 2 (7:)iF^ fi i: it IS ^ m^mmm ^m^^^xyj: 

iHl^g 1 0 0 0*S ctO^F PNtfljiE^ 1 0 9 to b i t 
^^:t^t. ±fEt7:>x^ (3, 1) . ^ (3. 2) 
ftA£^^^6b i t S^/pii^^^tc/j:^, 
[0 0 3 2 ] m 2(;:)mht(D]\mJc:3rS\^^xn. 

r::^m^^yi}i^t {.x ^<-( r :^mm\m[B]^ 5 o o o 

r y^MM 15 0 2 irZ^m^JfcMlHlSg 5 1 0 0 

to/^^r^il?^i 5 0 4<7) 2-Df)*^h^fc^^ m^i-^TT^u 

;^-^mW^9m±>'^^)' 5 0 1 C0«£jn(ltRB<=0ri^O^ 

(AR) /^5ffi:*n(flRB t^/^l L 1 0 %h ^ ti^'^Litm 

l^^tLlUtH]SStO!S)jf1^^W^^:l^^o^m« 1 o%^r^ 
< 9 0%m^<Dmi(k^:^mmWM&5 l O 0;6^^cr)/^^ 
r;^?lJjfc 1 5 0 4 ^d^tt^b LTijSL. (^^o#?l^Q 1 
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S 

[0 0 2 9] <k\^. ;<ti:^gffitoii5 2 <ol^sa^to?r0^g^cov^T 

IiIiBj^#RS Lri^£tyii-6. ID5ii:?^li|iin(7:)m2to3lMito 

ii^fgto^Kn ;x -^^jUT^^hiKijfift^f^ito^r^^hS'ir to F 

^^^^^5 0 1 (:J:7Kn>-.i/igi7:?r^^f-»'tr 5 0 2 h 

y>'v?;^^. 5 0 3 r xmm. 5 0 4(lh^>'i^ 

5 0 Si±y<'^ TJ^mi^. 5 0 6nm.\-jtm'. 50 7 
lix^y^-®, 5 0 8 (:±m;/j7=^>^-i^>'i-7='"-:^'. 5 0 9fl 
F P Ntfl]IE;^^y . 5 1 0 (ly :y 5 1 1 1^ 

5>n ^'x^^-y-. 5 1 4 F E T. 5 15 UtelTi. 5 16 
Illjt^tU UlHl2gti:l;'j. 5 1 7 tXhy^'i^:^'^ . 5 1 8 

r:^mi^. 5 1 9 5000 (i^m r ^?i-;^fc 

ffi3^[H]ff§. 5 10 0 n-^mwrnim^. 50000 nm^ 

UlHlffS. 15 0 1 fi^icfifi^jtc. 1 5 0 2 i^y<^r:^m 
I 5 0 3 flir >-'y-?i;f;fc. 1 5 0 4n^<^ r y^mtMx 

[0 0 3 0] [g] 5 (7>^ 2 tD^Mi(^?r0fig^[il 1 tois 1 (7:)m 
t It^T ^ t . Vyiy^J:^'!^ 5 17. xMT;^ 
20 m/3H 5 18. tiSIn 5 1 9 /j^ ^ tr^/* $ ^ 6 ^fiiJfcf/ijllHlIfg 5 
1 0 0 7';M^j•/JP^^^Tl^6o C (7) i^j^K ci ^ -~ ?iy7)lr.^h*l5 
'tr>--y-5 0 1 lr'i^;^^5ir >^y-f[|i5fc 1 5 0 3 ti. ?lf5)-^>' 
r-^>'ii-5 1 'dt^h(Ot/xmmm 1 5 0 1 /^^r;^?li)lc 
t@^"[Hl^5 0 0 Oi)^ho:>^<^ T y^mtl 1 5 0 2 ^fi 
mWMl%^ 1 0 0 ;^^^t7?/<^ r ;^?l|j^ft I S 0 4tfj^h^^ 

[0 0 3 1 ] 

15 0 4 ( 4 ) 

30 O%t0^5)^tOfiffi^/<-f r ^mi5ft-i135^(H]ffS 5 0 0 0 ^-^j 

to^<-f T;^?l;i^ 1 5 0 2 r-ij^i-J: o iwr^iA^i-^o r.coc 
(i: J: ^) , /^-T T ^fEi^ti-^lHlIfg 5 o o 0 t;:) f p N(0:^> 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the bolometer 
type infrared image pck-up equipment which has the FPN amendment circuit which 
offsets dispersion in the current especially produced by resistance dispersion, such as a 
bolometer, about the image pck-up equipment which has the FPN (fixed pattern noise) 
amendment circuit of a solid state image pickup device. 
[0002] 

[Description of the Prior Art] Generally, dispersion in the output called FPN (fixed 
pattern noise) for dispersion in the property of the detector of each pixel exists, and with 
image pck-up equipment, in order to improve quality of image, it is necessary to remove 
FPN contained in a picture signal to a solid state image pickup device. Especially in 
infrared image pck-up equipment, FPN contained in this picture signal cannot become the 
hindrance of a circuit D range, and cannot fully take gain in a readout circuitry. 
[0003] By impressing a constant voltage to the detector of each pixel with which the 
cause of main of FPN of the bolometer type infrared sensor which is a solid state image 
pickup device is dispersion in the resistance of the detector of each pixel, and the 
resistance differs in this kind of infrared image pck-up equipment, for example as shown 
in Japanese Patent Application No. No. 122163 [ 08 to ], and passing current 
conventionally, FPN has arisen in output voltage, and in order to improve quality of 
image, h is necessary to remove this FPN contained in a picture signal. 
[0004] Drawing 8 is the circuit diagram showing an example of conventional infrared 
image pck-up equipment. The bolometer type infrared sensor which is a solid state image 
pickup device, and 802 the sign 801 in drawing A transistor, 803 an integrating capacitor 
and 805 for bias voltage and 804 A transistor, 806 resistance and 808 for bias voltage and 
807 A reset switch, In 809, reset voltage resists and, as for a transistor, and 811 and 812, 
810 resists. In 813, ampHfier and 814 an A/D converter and 816 for a clamping circuit 
and 815 A counting circuit, 817 - memory and 818 - for amplifier and 821, as for the 
discharge current and 1802, a capacitor and 1801 are [ an average rhe JINGU circuit and 
819 / a D/A converter and 820 / a bias current and 1803 ] sensor current 
[0005] The bolometer type infrared sensor 801 is connected to the emitter of a transistor 
802, and sensor current 1803 flows. This sensor current 1803 is compounded from the 
discharge current 1801 from an integrating capacitor 804, and a transistor 805, bias 
voltage 806 and the bias current 1802 given by the current regulator circuit which consists 
of resistance 807. The potential of an integrating capacitor 804 is reset by the potential of 
the reset voltage 809 during the reset for every period of 1 pixel by the reset switch 808. 
Resistance 811, resistance 812, and a transistor 810 are source-follower circuits which 
consist of FET, and output potential change of an integrating capacitor 804. 
[0006] Resistance RB of each detector of the bolometer type infrared sensor 801 Since 
the discharge current 1801 from an integrating capacitor 804 changes with each pixels 
when it varies, potential change of an integrating capacitor 804 varies and FPN arises. 
Through amplifier 813 and a clamping circuit 814, digital conversion of the source- 
follower circuit output containing this FPN is carried out by A/D converter 815, it 
integrates the signal of dozens of frames by the counting circuit 816, and incorporates it 



in memory 817. The data incorporated by memory 817 equalize by the average rhe 
JINGU circuit 818. The output of the average rhe JINGU circuit 818 is changed into an 
analog signal by D/A converter 819, amplifier 820 adjusts the gain of the feedback loop, 
it adds to bias voltage 803 through a capacitor 821, and feedback control is performed. 
Thus, conventionally, according to dispersion in the resistance RB of the bolometer type 
infrared sensor 801, bias voltage 803 was changed, the current value which flows to a 
bolometer was set constant, and FPN is removed. 
[0007] 

[Problem(s) to be Solved by the Invention] In the above conventional FPN amendment 
circuits, the FPN amendment signal is fed back to the voltage which controls the current 
which flows to a bolometer. It is difficult to make small enough circuit noises, such as an 
output noise of the D/A converter contained in a FPN amendment signal, to a sensor 
noise with the very small JONSON noise of a bolometer etc., therefore there is a 
possibility that the output of a readout circuitry may deteriorate in a noise. 
[0008] The purpose of this invention is a small circuit scale, and is to offer the image 
pck-up equipment which can prevent noise degradation of the output of the readout 
circuitry by the circuit noise of a FPN amendment circuit. 
[0009] 

[Means for Solving the Problem] The image pck-up equipment of this invention is 
equipped with a means to by which record the amount of dispersion of the output of the 
solid state image pickup device arranged by predetermined arrangement, the means 
which reads the output of a solid state image pickup device, and the soUd state image 
pickup device made to correspond to each of a detector, and a detector makes each 
detector correspond and outputs the amount of dispersion currently recorded, and an 
output amendment means output to the means which inputs this output and reads the 
output of a soUd state image pickup device as correction value, 

[0010] An output amendment means may be the bias-current cancellation circuit which 
offsets simultaneously dispersion in the bias-current component of the signal of a solid 
state image pickup device, and the bias-current component of the signal of a solid state 
image pickup device, and may be combination with the bias-current cancellation circuit 
which offsets dispersion in the bias-current component of the signal of the current 
regulator circuit which cancels the bias-current component of the signal of a soUd state 
image pickup device, and a soUd state image pickup device. 

[001 1] A bias-current cancellation circuit may consist of resistance groups and switch 
groups with weighting of binary-izing, and may consist of an R-2R ladder resistance 
network and a switch group. 

[0012] Moreover, image pck-up equipment may be infrared image pck-up equipment. 
[0013] The FPN amendment circuit of the bolometer type infrared sensor using this 
invention possesses the bias-current cancellation circuit which offsets the bias current 
except a part for the signal current in [ all / that flows to a bolometer ] current, changes 
the load resistance which determines the amount of bias currents of a bias-current 
cancellation circuit for every pixel with the FPN amendment signal generated in 
dispersion in the current produced by resistance dispersion of a bolometer according to 
the amount of resistance dispersion of a bolometer, and performs a FPN amendment by 
controlling the amount of bias currents. 

[0014] Since the load resistance of a bias-current cancellation circuit can be switched 



with a switch and a FPN amendment can be performed by this amendment method with 
the FPN amendment signal which is digital data, there is no fear of noise degradation. 
Moreover, since the D/A-conversion function is given to the bias-current cancellation 
circuit, circuitry, such as a D/A converter prepared apart from a readout circuitry like the 
conventional example, becomes unnecessary, and a circuit scale is also reduced. 
[0015] 

[Embodiments of the Invention] Next, the gestalt of operation of this invention is 
explained with reference to a drawing. Drawing 1 is the circuit diagram of the readout 
circuitry equipped with the FPN amendment circuit of the infrared sensor of the 
bolometer type infrared image pck-up equipment of the gestalt of operation of the 1st of 
this invention. A bolometer type infrared sensor and 102 the sign 101 in drawing A 
transistor, 103 a transistor and 105 for bias voltage and 104 Bias voltage, 106 a switch 
group and 108 for a resistance group and 107 Output digital data, 109 a reset pulse and 
11 1 for FPN amendment memory and 1 10 A reset switch, 1 12 - reset voltage and 113- 
an integrating capacitor and 1 14 - FET and 1 15 - for a bias-current cancellation circuit 
and 10000, as for the discharge current and 1102, a readout circuitry and 1101 are [ 
resistance and 1 16 / a readout-circuitry output and 1000 / a bias current and 1103 ] sensor 
current 

[0016] If drawing 1 is referred to, in the readout circuitry 10000 of the image pck-up 
equipment of this invention, an integrating capacitor 113 will be reset by the potential of 
the reset voltage 1 12 by the reset pulse 1 10 and the reset switch 1 1 1 . In the bolometer 
type infrared sensor 101, the sensor current 1103 of [(voltage between base emitters of the 
bias voltage 103 -transistor 102 )the resistance RB of a /sensor] flows by the transistor 
102 and bias voltage 103. This sensor current consists of the bias currents 1102 and the 
discharge currents 1101 from an integrating capacitor 113 which are given by the bias- 
current cancellation circuit 1000 which consists of a transistor 104, bias voltage 105, a 
resistance group 106, and a switch group 107, and can be expressed like the following 
formula. 
[0017] 

1103=1101+1102(1) 

1101: The bias current 1103 from the discharge current I102:bias-current cancellation 
circuit 1000 from an integrating capacitor 113 : the source-follower circuit which consists 
of the sensor current FET 1 14 and resistance 1 1 5 which flow to the bolometer type 
infrared sensor 101 outputs potential change of an integrating capacitor 113. 
[0018] Next, circuit operation of drawing 1 is explained with reference to a drawing. 
Drawing 2 is the wave form chart showing operation of the gestalt of the 1 st operation, 
and, for (a), a readout-circuitry output and (b) are [ a reset pulse and (d of the clock of a 
bolometer type infrared sensor and (c)) ] output digital data of FPN amendment memory, 
the block diagram in which drawing 3 shows an example of a bolometer type infrared 
sensor - it is - the sign 301 in drawing a level shift register and 302 - a perpendicular 
shift register and 303 - level AND and 304 - perpendicular AND and 305 — for a level 
signal line and 308, as for a common-source line and 3 10, a perpendicular signal line and 
309 are [ a level switch and 306 / a perpendicular switch and 307 / a bolometer and 311] 
sensor outputs 

[0019] A pixel is switched to ON period of the reset pulse 1 10 of drawing 2 (c) with the 
clock of the bolometer type infrared sensor 101 of drawing 2 (b). Here, the bolometer 



type infrared sensor 101 is constituted like drawing 3 , and each pixel is chosen one by 
one by the level shift register 301, the perpendicular shift register 302, the level switch 
305, and the perpendicular switch 306. The wave form chart of the readout-circuitry 
output 116 of drawing 2 (a) shows potential change of an integrating capacitor 113, the 
potential of an integrating capacitor 1 13 is reset by the potential of the reset voltage 112 
during the ON of a reset pulse 1 10, and the bias current 1102 to which a reset pulse 1 10 is 
given during the OFF by the discharge current 1101 and the bias-current cancellation 
circuit 1000 from an integrating capacitor 1 13 flows to the bolometer type infrared sensor 
101. 

[0020] Here, the output voltage VI of the readout-circuitry output 1 16 is. V1=VR- 
(I101.t/Cl)(2) 

VR : reset voltage 1 121101 : — discharge current t: of an integrating capacitor 113- the 
reset time (OFF period of a reset switch 111) 

CI : At the basis in the fixed conditions and the fixed state (that is, a bias current 1102 is 
fixed) where it is expressed with the capacity of an integrating capacitor 1 13, and 
regularity, bias voltage 105, the resistance group 106, and the switch group 107 have bias 
voltage 103, it is the resistance RB of each detector of a sensor. Since the discharge 
currents 1101 of an integrating capacitor 1 13 differ with each detector when it varies, the 
output voltage VI of the readout-circuitry output 116 also varies, FPN occurs, 
[0021] Therefore, this invention is the resistance RB of each detector of a sensor. Even if 
it varies With the output digital data 108 corresponding to each pixel chosen from the 
FPN amendment memory 109 which memorizes the data of resistance dispersion of the 
sensor corresponding to each detector so that the discharge current 1101 of an integrating 
capacitor 1 13 may become fixed It is the resistance RB of a sensor by operating the 
switch group 107 of the bias-current cancellation circuit 1000, switching the resistance 
group 106, and choosing the resistance corresponding to each selected pixel. A bias 
current 1102 is changed according to dispersion. 

[0022] With the form of the 1st operation, the case where the output digital data 108 of 
the FPN amendment memory 109 is 4 bits is shown as an example, therefore 4 bits also 
shows the resistance group 106 and the switch group 107. 

[0023] bit of the output digital data 108 of the actual FPN amendment memory 109, and 
the bias-current cancellation circuit 1000 a number - bit - if resolution of n and FPN 
is set to X for a number, it will be determined from the following formulas 
[0024] 

n=IogX/log2 (3.1) 

X=(**R-Ve-t)/(DR-Cl and RB) (3.2) 

**R. - resistance RB of a sensor receiving dispersion - comparatively - Ve: - emitter 
voltage t: of a transistor 102 ~ the reset time (OFF period of a reset switch 1 1 1) 
DR: - D-rangeCl: of a readout circuitry - capacity RB of an integrating capacitor 1 13 : 
the resistance of a sensor, for example, **, - R= 10%, Ve=3 V, t= 60 microseconds, and 
DR=2 - the time of V, Cl=20pF, and RB =3kohm - bit - a number n becomes 7.288 - 
and 8 bits or more are needed 

[0025] FPN amendment operation using this bias-current cancellation circuit 1000 is 
explained with reference to a drawing. Drawing 4 is the detailed circuit diagram of the 
bias-current cancellation circuit of the gestalt of operation of the 1st of this invention, and 
a circumference circuit, the sign 401 in drawing - a bolometer type infrared sensor and 



402 — a transistor and 403 — bias voltage and 404 — a transistor and 405 - bias voltage 
and 406a, 406b, 406c, and 406d - resistance and 407a, 407b, 407c, and 407d - a switch 
and 408 - output digital data and 409 - for a resistance group and 4070, as for the 
discharge current and 1402, a switch group and 1401 are [ FPN amendment memory and 
4000 / a bias-current cancellation circuit and 4060 

[0026] The resistance group 4060 consists of resistance 406a, resistance 406b, resistance 
406c, and 406d of resistance, and if those resistance sets the resistance of resistance 406a 
to R, weighting of binary-izing is carried out [ resistance 406b ] for 2R and resistance 
406c like 8R in 4R and 406d of resistance. Moreover, the switch group 4070 consists of 
switch 407a, switch 407b, switch 407c, and switch 407d, and is connected to resistance 
406a, resistance 406b, resistance 406c, and 406d of resistance in order, the pulse which 
switches ON/OFF of each switch - the output digital data 408 of the FPN amendment 
memory 409 ~ it is ~ the data line of MSB of the output digital data 408 - switch 407a - 
the data line of MSB-2 is connected to switch 407c, and the data line of LSB is connected 
to switch 407b for the data line of MSB- 1 at switch 407c Thus, it changes with the output 
digital data 408 of the FPN amendment memory 409 in which the load resistance value 
connected to a transistor 404 has data of resistance dispersion of the sensor by each 
detector with constituting, and the bias current 1402 generated from the voltage given on 
VDD and the voltage between emitters of a transistor 404 changes. 
[0027] Here, concrete operation of the bias-current cancellation circuit 4000 is 
considered. Voltage between the emitters of VDD and a transistor 404 is set to V2. From 
weighting of binary-izing being carried out for the resistance 406a, 406b, 406c, and 406d 
which constitutes the resistance group 4060, when only the data of MSB of the output 
digital data 408 of the FPN amendment memory 409 are effective (only switch 407a 
switch-on), for example, as for a bias current 1402, the current of (V2/R) flows. 
Moreover, when only the data of LSB of the output digital data 408 of the FPN 
amendment memory 409 are effective (only switch 407d switch-on), as for a bias current 
1402, the current of (V2/8R) flows. Furthermore, when all bit(s) of the output digital data 
408 of the FPN amendment memory 409 are effective (all [ Switch group 4070 ] switch- 
on), as for a bias current 1402, the current of (I5V2/8R) flows. Thus, a bias current 1402 
can be controlled by the state of the output digital data 408 of the FPN amendment 
memory 409, for example, it is the resistance RB of the bolometer type infrared sensor 
401 about the bias current 1402 of MSB. If it is set as the bias-current value passed at the 
time of the average, a bias current 1402 can be made to fluctuate on the basis of the 
average with the output digital data 408 of the FPN amendment memory 409, 
[0028] The above-mentioned thing to the dispersion current cancellation circuit 4000 is 
the resistance RB of the bolometer type infrared sensor 401. Since it fluctuates so that a 
bias current 1402 may offset the amount of current dispersion even if the sensor current 
1403 which flows to a bolometer changes by each pixel with dispersion, the discharge 
current 1401 from an integrating capacitor 413 is kept constant. Therefore, FPN in a 
readout-circuitry output is reduced and a circuit D range can be utilized effectively. 
[0029] Next, the gestalt of operation of the 2nd of this invention is explained with 
reference to a drawing. Drawing 5 is the circuit diagram of the readout circuitry equipped 
with the FPN amendment circuit of the infrared sensor of the bolometer type infrared 
image pck-up equipment of the gestalt of operation of the 2nd of this invention. A 
bolometer type infrared sensor and 502 the sign 501 in drawing A transistor, 503 a 



transistor and 505 for bias voltage and 504 Bias voltage, 506 a switch group and 508 for a 
resistance group and 507 Output digital data, 509 a reset pulse and 51 1 for FPN 
amendment memory and 510 A reset switch, 512 an integrating capacitor and 514 for 
reset voltage and 513 FET, 515 a readout-circuitry output and 517 for resistance and 516 
A transistor, 518 - bias voltage and 519 resistance and 5000 - for a readout circuitry 
and 1501, as for a bias current and 1503, the discharge current and 1502 are [ a bias- 
current cancellation circuit and 5100 / a constant-current-source circuit and 50000 / 
sensor current and 1504 ] bias currents 

[0030] As compared with the gestalt of the 1st operation of the gestalt of operation of the 
2nd of drawing 5 of drawing 1 , a transistor 517, bias voltage 518, and the constant- 
current-source circuit 5100 that consists of resistance 519 are added. For this reason, the 
sensor current 1503 which flows to the bolometer type infrared sensor 501 consists of the 
discharge current 1501 from an integrating capacitor 513, a bias current 1502 from the 
bias-current cancellation circuit 5000, and a bias current 1504 from the constant-current- 
source circuit 5100, and can be expressed like the following formula. 
[0031] 

1503-1501+1502+1504(4) 

1501: the bias current from the sensor current I504:constant-current-source circuit 5100 
which flows from the discharge current I502:bias-current cancellation circuit 5000 from 
an integrating capacitor 513 to the bias-current I503:bolometer type infrared sensor 501 - 
here, comparison with the gestalt of the 2nd operation which was shown in drawin g 1 and 
which was shown in the gestalt and drawing 5 of the 1st operation is shown using the 
example of a concrete numeric value first, bit of the bias-current cancellation circuit 1000 
in the gestalt of the 1st operation, and the FPN amendment memory 109 bit considering 
a number determined by the above-mentioned formula (3.1) and the formula (3.2) - a 
number is needed 

[0032] Since there are two, the bias current 1502 from the bias-current cancellation circuit 
5000 and the bias current 1504 from the constant-current- source circuit 5100, as a 
component of a bias current in the gestalt of the 2nd operation on the other hand, For 
example, dispersion in the resistance RB of the bolometer type infrared sensor 501 (**R) 
is resistance RB. When it is assumed that it receives and there is 10%, It sets up so that 
the operating condition of a readout circuitry may be varied, the bias current 1504 from 
the constant-current-source circuit 5100 may be passed for the current equivalent to 90% 
except 10% of current as a fixed value and the current of dispersion current 10% may be 
passed by the bias current 1502 from the bias-current cancellation circuit 5000. this ~ the 
resolution of FPN of the bias-current cancellation circuit 5000 - the gestalt of the 1st 
operation - receiving -- 10% - becoming - bit of the bias-current cancellation circuit 
5000 and the FPN amendment memory 509 - a number can also be reduced according to 
it 

[0033] as mentioned above, the thing for which the constant-current-source circuit 5100 
shown with the gestalt of operation of the 2nd of drawing 5 is added - bit of the bias- 
current cancellation circuit 5000 and the FPN amendment memory 509 - a number can 
be reduced However, when the bias-current cancellation circuit 5000 and the constant- 
current-source circuit 5100 are used for a readout circuitry, the JONSON noise of the 
load resistance of the bias-current cancellation circuit 5000 and the load resistance of the 
constant-current-source circuit 5 100 is one half to the JONSON noise of the bolometer of 



the bolometer type infrared sensor 501 (bolometer resistance / load resistance value). 
Since it is added by twice, as for the load resistance value of the bias-current cancellation 
circuit 5000 and the constant-current-source circuit 5100, enlarging to bolometer 
resistance is desirable. 

[0034] the 1st and the bias-current cancellation circuits 1000 and 5000 shown with the 
gestalt of the 2nd operation — bit ~ when a number increases, the breadth of the 
resistance which constitutes the resistance group 107,507 becomes very large by 
weighting of binary-izing for example, . from which the resistance of LSB will be 128 
times [ no less than ] the resistance of MSB at the time of 8 bits ~ if it is going to 
generate the breadth of this resistance on a chip, it may be difficult to acquire precision 
having no trimming and sufficient in the case of a thin film resistor, and a limit of chip 
area etc. to realization may be difficult for it 

[0035] Then, the composition of the resistance corrected so that a component part with 
the value of the latus range of binary-ized weight resistance might be eliminated is the R- 
2R ladder which a D/A converter is sufficient as and is used, and the bias-current 
cancellation circuit 1000 in the gestalt of the 1st operation shown in drawing 1 and the 
bias-current cancellation circuit 5000 in the gestalt of the 2nd operation shown in 
drawing 5 can also realize the circuitry using the principle of an R-2R ladder, as shown in 
drawing 6 . With reference to drawing 6 , the gestalt of operation of the 3rd of this 
invention is explained. 

[0036] the detailed circuit diagram of a bias-current cancellation circuit with which 
drawing 6 is used for the image pck-up equipment of the gestalt of operation of the 3rd of 
this invention - it is ~ the sign 604 in drawing — a transistor and 605 — bias voltage and 
606 — an R-2R ladder resistance network and 607 ~ for FPN amendment memory and 
620, as for bias voltage and 6000, a transistor and 621 are [ a switch group and 608 / 
output digital data and 609 / a bias-current cancellation circuit and 1602 ] bias currents 
[0037] When drawing 6 is referred to, the bias-current cancellation circuit 6000 is 
constituted by the R-2R ladder resistance network 606, the switch group 607, a transistor 
604, bias voltage 605, a transistor 620, and bias voltage 621. Moreover, that whose 
resistance of the resistance which constitutes the R-2R ladder resistance network 606 is R 
and 2R is used, and since it is realizable by connecting to a two-piece serial the resistance 
in which the resistance of 2R has the resistance of R, the R-2R ladder resistance network 
606 can consist of one kind of resistance with the resistance of R. Therefore, it is 
realizable with a simply sufficient precision to generate the R-2R ladder resistance 
network 606. 

[0038] Considering concrete operation, next, a bias current 1602 If voltage between the 
emitter voltage of VDD and a transistor 604 is set to V3 With the output digital data 608 
of the FPN amendment memory 609, by the data line of MSB, (V3/2R), Each current of 
(V3/16R) flows by the data hne of (V3/4R) MSB-2 by the data line of MSB-1 at the data 
line of (V3/8R) and LSB, and the sum of the current of the bit of each [ bias current / 
1602 ] flows. A transistor 620 and bias voltage 621 are constituted from same parts as a 
transistor 604 and bias voltage 605, and a voltage value, and it is made for the emitter 
voltage of a transistor 604 and the emitter voltage of a transistor 620 to turn into the same 
voltage here by the principle of operation (for the branch current of each network to have 
the relation of binary-ized weighting) of an R-2R ladder. 

[0039] Moreover, using the readout circuitry shown with the gestalt of the 1st, the 2nd, 



and the 3rd operation, as shown in drawing 7 , on-chip composition can also be carried 
out. drawing 7 - the partial circuit diagram of the image pck-up equipment of the gestalt 
of operation of the 4th of this invention - it is - the sign 701 in drawing — a bolometer 
and 702 ~ a perpendicular switch and 703 — for a perpendicular shift register and 706, as 
for an A/D converter and 708, a readout circuitry and 707 are [ a signal read-out line and 
704 / perpendicular AND and 705 / a multiplexer and 709 ] sensor outputs 
[0040] The gestalt of the 4th operation is explained with reference to a drawing. It 
connects with the perpendicular switch 702 and a bolometer 701 is chosen one by one by 
the output pulse of the perpendicular shift register 705 for every level line. It connects 
with the readout circuitry 706 prepared for every vertical lines, and the signal read-out 
line 703 can read a bolometer 701 simultaneously during 1 level to one level line. A 
readout circuitry 706 is constituted by the readout circuitry 50000 shown in drawing 5 of 
the readout circuitry 10000 shown in drawing 1 of the gestalt of the 1st operation, and the 
gestalt of the 2nd operation here. Changing the output of each readout circuitry 706 into a 
digital signal by A/D converter 707, a multiplexer 708 outputs the digital signal one by 
one. this composition — the sensor output 709 ~ bit of A/D converter 707 — since it 
becomes only the digital data of a number and smart-izing of a sensor and curtailment of 
an external circuit can be performed, it leads to derating of image pck-up equipment 
[0041] In the above, image pck-up equipment mainly according [** BE ******] to this 
invention about bolometer type infrared image pck-up equipment especially functions 
effectively in image pck-up equipment at large. For example, in-dimensional [ 1 ] or the 
two-dimensional sensor which used the PN junction for the detector, when dispersion 
arises in the output signal of a sensor by the components (wiring resistance etc.) by which 
resistance is connected in series to the signal according to the amount of incident lights, 
the image pck-up equipment of this invention can be applied. 
[0042] 

[Effect of the Invention] As explained above, I hear that the 1st effect of this invention 
does not have fear of noise degradation, and there is. In order that the reason may feed 
back a FPN amendment signal to the voltage which controls the current which flows to a 
bolometer by the conventional FPN amendment circuit. It is difficult to make small 
enough the circuit noises (output noise of a D/A converter etc.) which constitute it to a 
sensor noise with the very small JONSON noise of a bolometer etc. In order to switch the 
load resistance of a bias-current cancellation circuit with a switch and to perform a FPN 
amendment by this invention to there having been fear of noise degradation with the FPN 
amendment signal which is digital data, there is no fear of noise degradation. 
[0043] I hear that the 2nd effect can reduce a circuit scale, and there is. It is because 
circuitry, such as a D/A converter, becomes unnecessary and reduction of a circuit scale 
can be performed apart from a readout circuitry, since the reason is giving the D/A- 
conversion function to the bias-current cancellation circuit. 



CLAIMS 



[Claim(s)] 

[Claim 1] Image pck-up equipment characterized by providing the following. The solid 
state image pickup device by which the detector was arranged by predetermined 
arrangement. The means which reads the output of the aforementioned solid state image 
pickup device. A means to record the amount of dispersion of the output of the 
aforementioned solid state image pickup device made to correspond to each of the 
aforementioned detector, and to make each aforementioned detector correspond and to 
output the amount of dispersion currently recorded. An output amendment means to 
output to the means which inputs this output and reads the output of the aforementioned 
solid state image pickup device as correction value. 

[Claim 2] Image pck-up equipment according to claim 1 whose aforementioned output 
amendment means is the bias-current cancellation circuit which offsets simultaneously 
dispersion in the bias-current component of the signal of the aforementioned solid state 
image pickup device, and the bias-current component of the signal of the aforementioned 
solid state image pickup device. 

[Claim 3] Image pck-up equipment according to claim 1 which is combination with the 
bias-current cancellation circuit against which the aforementioned output amendment 
means sets off dispersion in the bias-current component of the signal of the current 
regulator circuit which cancels the bias-current component of the signal of the 
aforementioned solid state image pickup device, and the aforementioned solid state image 
pickup device, 

[Claim 4] The aforementioned bias-current cancellation circuit is image pck-up 
equipment according to claim 2 or 3 which consists of resistance groups and switch 
groups with weighting of binary- izing. 

[Claim 5] The aforementioned bias-current cancellation circuit is image pck-up 
equipment according to claim 2 or 3 which consists of an R-2R ladder resistance network 
and a switch group. 

[Claim 6] Image pck-up equipment given in any 1 term of a claim 1 to the claim 5 whose 
aforementioned image pck-up equipment is infrared image pck-up equipment. 



